Gill chloride cells and prolactin hormone are of high importance in the adaptation of euryhaline fish. Guldenstati (Chalcalburnus chalcoides, 1772), an adromous fish, migrates from the Caspian Sea to rivers to have a more successful reproduction. The present study was aimed to evaluate the changes in the number and size of C. chalcoides gill chloride cells as well as to determine the relationship of its plasma prolactin with water salinity. Eighty-four individual C. chalcoides were collected from river (Lale Roud; 0.4 ppt), Lale Roud estuary (3.75 ppt), and Caspian Sea (9.71 ppt). The sampling was lasted for a-12 month period in 2014. The highest (1349 ± 152) and lowest (881 ± 37) number of gill chloride cells were observed in the animals collected from the Caspian Sea and in the river (Lale Roud), respectively. However, plasma prolactin demonstrated the highest level in C.
Introduction
Hydromineral regulation is of utmost importance in fish. Gills and gut, and particularly their chloride cells, are the main organs for regulation of water and ions in fish (Bradshaw and McCormick 2006) . The concentration of the main blood plasma ions, especially Na + , Cl -, Ca 2+ , and Mg 2+ readily reflects hydromineral regulation in fish. Plasma osmolarity in these animals living in freshwater is generally about 300 to 325 mOsmol L -1 and thus far above the ambient freshwater osmolarity, whereas in the seawater-dwelling fish it is about three times lower than seawater with 950 to 1050 mOsmol L -1 (Di Giulio and Hinton 2008) . Hence, the osmotic and ion gradient across the branchial epithelia leads a Downloaded from ijaah.ir at 3:44 +0330 on Thursday November 21st 2019 [ DOI: 10.29252/ijaah.3.2.11 ] driving force for passive water and ion movements between fish body and ambient water. The outflow of ions and osmotic uptake of water in freshwater fish as well as inflow of ions and osmotic water loss in seawater fish are effectively regulated via the integumental epithelia permeability to water and ions (Marshall and Grosell 2006) . Due to their key function in ion transport activity, the gill chloride cells are characterized by an extremely well-developed endoplasmic canalicular system with the basolateral membrane and containing membrane-bound, ion-translocating enzymes such as Na + /K + -and Ca 2+ -ATPase which plays a crucial role in cells ion exchange, as well as different types of exchangers and postulated ion channels in the apical and basolateral membranes (Charoenphandhu, Limlomwongse and Krishnamra 2006) .
Being hyperosmotic with respect to their environment, freshwater fish inevitably eliminate large volumes of diluted urine and retain salt (Bayly 1972) . High urine flow rates following a high glomerular filtration rate and body osmolarity are controlled by a number of pituitary and non-pituitary hormones (such as prolactin, growth hormone, arginine vasotocin, angiotensin, and cortisol) controlling the organs involved in osmotic regulation to maintain the balance of hydro-minerals in different environments with different salinity (Haruta, Yamashita and Kawashima 1991 , Mancera and McCormick 2007 , Di Giulio and Hinton 2008 .
Prolactin is an essential hormone to control hydro-mineral balance in freshwater fish. The main role of prolactin is epithelial permeability to ions and water, especially in gills, intestine and kidney epithelial tubes (Bonga 1997, Khalil, Hashem, Ibrahim and Mousa 2012) .
This hormone is of high important function in adaptation of euryhaline fish during migration from seawater to freshwater ecosystems (Manzon 2002) . Guldenstati (Chalcalburnus chalcoides, 1772), an adromous fish, migrates to upstream and rivers to achieve more successful reproduction (Bagherian and Rahmani 2009 , Coad 1996 , Keivany, Nasri, Abbasi and Abdoli, 2016 . 
Materials and Methods
For this study, 84 healthy individuals of C. 
Results

Size and count of chloride cells
Statistical analysis showed significant differences between the numbers of gill chloride cells in C. chalcoides in the three different water salinities (P<0.05, fig. 2A 
Plasma prolactin hormone
The measurement of plasma prolactin showed the highest level in C. chalcoides caught from the river (0.89 ± 0.02 ng ml -1 ), but the lowest amount (0.70 ± 0.03 ng ml -1 ) in the ones collected from the Caspian Sea, i.e., the amount Different letters indicate statistically significant difference. accord withstudy conducted by Prunet et al (1985) in which Salmo gairdneri was transferred from seawater to freshwater, and a significant elevationwas observed in plasma prolactin. Further, daily injections of ovine prolactin into Oreochromis mossambicus at a dose of 10 μg g -1 caused a significant reduction in the size of chloride cells (Herndon, McCormick and Bern 1991) . During the adaptation of euryhaline fish to different salinities, particularly when migrating from saltwater to freshwater, the number and size of chloride cells obviously decrease and, even in some species, these cells are completely destroyed by plasma prolactin hormone; that is, the main role of prolactin in all euryhaline fish is the controlling of water and sodium transfer across the gill epithelium, especially during the migration from sea water to fresh water (Prunet, Boeuf and Houdebine 1985) .
Conclusions
The present results, therefore, clearly suggested that C. chalcoides migration across its habitats is an energy consuming ecological behavior, and this fish consumes high energy just after breeding and while returning to the Caspian Sea.In addition, water salinity and prolactin hormone can play essential functions in the morphology and distribution of chloride cells.
